DNA damage and apoptosis in hydrogen peroxide-exposed Jurkat cells: bolus addition versus continuous generation of H(2)O(2).
Aspects of the molecular mechanism(s) of hydrogen peroxide-induced DNA damage and cell death were studied in the present investigation. Jurkat T-cells in culture were exposed either to low rates of continuously generated H(2)O(2) by the action of glucose oxidase or to a bolus addition of the same agent. In the first case, steady state conditions were prevailing, while in the latter, H(2)O(2) was removed by the cellular defense systems following first order kinetics. By using single-cell gel electrophoresis (also called comet assay), an initial increase in the formation of DNA single-strand breaks was observed in cells exposed to a bolus of 150 microM H(2)O(2). As the H(2)O(2) was exhausted, a gradual decrease in DNA damage was apparent, indicating the existence of an effective repair of single-strand breaks. Addition of 10 ng glucose oxidase in 100 microl growth medium (containing 1.5 x 10(5) cells) generated 2.0 +/- 0.2 microM H(2)O(2) per min. This treatment induced an increase in the level of single-strand breaks reaching the upper limit of detection by the methodology used and continued to be high for the following 6 h. However, when a variety of markers for apoptotic cell death (DNA cell content, DNA laddering, activation of caspases, PARP cleavage) were examined, only bolus additions of H(2)O(2) were able to induce apoptosis, while the continuous presence of this agent inhibited the execution of the apoptotic process no matter whether the inducer was H(2)O(2) itself or an anti-Fas antibody. These observations stress that, apart from the apparent genotoxic and proapoptotic effects of H(2)O(2), it can also exert antiapoptotic actions when present, even at low concentrations, during the execution of apoptosis.